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Equipment



Low-Frequency Wave Source
• Trailer Mounted
• 4500 lb Drop Weight
• Inertial Force 

Measurement
• Designed for Profiling 

30-60 m



Rubber Pads
• Protect Ground Surface
• Enrich Low Frequency 

Waves



High-Frequency Wave Source
• 8-lb Sledge Hammer
• Integral Force 

Transducer



Sensors
• 1-Hz Seismometers



Data Acquisition/Field Analysis
• HP 35670A Dynamic 

Signal Analyzer
• 4-Channels



Testing Method

• Source Correlation
• Disregard Waves Longer Than 2 Times 

Source to Receiver 1 Distance
• Reverse Wave Directions When Possible



Source Correlation

• Calculate Transfer Function from Source to 
each Sensor

• With Averaging, Non-Correlated Energy is 
Eliminated

• Coherence Function Becomes Reliable 
Indicator of Data Quality

• Requires Instrumented Source



Analysis Method

• Used Program WinSASW
• Iterative, Manual Forward Modeling
• Complete Wave Solution for Theoretical 

Dispersion Calculations



Coyote Creek Borehole
Date Tested:  9/11/03

Spacings (ft): 150, 100, 75, 50, 25, 20, 10, 8, 4

One direction only with drop weight, forward and 
reverse directions with hammer source

Drop surface: asphalt

Padding Height: 7.5 inches

Drop Heights:  3 inches



Coyote Creek Experimental 
Dispersion Curve
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Coyote Creek Experimental and 
Theoretical 

Dispersion Curves

300

250

200

150

100

50

0

Su
rf

ac
e 

W
av

e 
V

el
oc

ity
, m

/s

1 10
Wavelength, m

800

600

400

200

0

Surface W
ave V

elocity, ft/sec

1 10 100
Wavelength, ft



Coyote Creek Shear Wave 
Velocity Profile
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Coyote Creek Shear Wave Velocity 
Tabulated Profile

2.00152454930.1824.7
1.9215242363.9620.7
1.9215242135.1815.5
1.9215242045.1810.34
1.9215241974.575.77a

1.923621943.052.72
1.923481861.830.89
1.892791490.550.34
1.892141140.340.00 
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Williams Street Park
Date Tested:  9/11/03

Spacings (ft): 200, 100, 50, 25, 20, 10, 8, 4

Forward and reverse directions with drop weight and 
hammer 

Drop surface: turf

Padding Height: 7.5 inches

Drop heights:  4 inches



Williams St. Park Experimental 
Dispersion Curve
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Williams St. Park Experimental 
and  Theoretical 

Dispersion Curves
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Williams St. Park Shear Wave 
Velocity Profile
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Williams St. Park Shear Wave 
Velocity Tabulated Profile

2.00152441230.1827.1
1.9215242365.1821.9
1.9215242295.1816.8
1.9215242234.5712.2
1.9215242074.577.61a

1.923421834.573.04
1.892681431.981.06
1.892651420.760.30
1.892171160.300.00
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Comparison of Between Sites
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Questions?



Coyote Creek Automated 
Analysis



Coyote Creek Automated 
Experimental 

Dispersion Curve
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Coyote Creek Automated 
Theoretical 

Dispersion Curve
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Coyote Creek Automated Shear 
Wave Velocity Profile
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Comparison of Analysis Methods 
at Coyote Creek

80

60

40

20

0

D
epth, ft

150010005000
Shear Wave Velocity, ft/sec

30

20

10

0

D
ep

th
, m

6005004003002001000
Shear Wave Velocity, m/s

Coyote Creek Borehole
 Iterative
 Automated



Williams St. Park Automated 
Analysis



Williams St. Park Automated 
Experimental 

Dispersion Curve
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Williams St. Park Automated 
Theoretical 

Dispersion Curve
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Williams St. Park Automated 
Shear Wave Velocity Profile
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Comparison of Analysis Methods 
at Williams St. Park
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Comparison of Sites with 
Automated Method
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